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(57) Abstract 

An t)piical fibci buried layer in which an optical fiber is buried is provided in part of the layers of an electrical wiring board 
constituting a mother board on which an electric circuit is mounted. A hole is made in the surface of the buried layer to expose one end of 
the buried optical fiber. A reflective face having a 45** inclination is provided on the exposed end of the optical fiber to refiect light to be 
cmiLted from the optical fiber in a direction perpendicular to the board plane of the wiring board. The reflected light enters the end face of an 
optical fiber of a daughter board. Light emitted from the optical fiber end face of the daughter board is reflected by the 45** reflective face 
and enters the optical fiber in the buried layer. 



(5 7) mm ^ ^ 



AM T/U7<— T 

AT h y r 

AU h7 

AZ Ti^^l^/-^^ v?-r > 

BA y-i^JJ^^r • 3 If-^ 

B B y</Ux< K;^ 

B t: ^/u=sf— 

B F ^'V^;^:?- ' 7r y 

BG y/^:^';r 

B J ^-^V 
BR 

BY -<7/U— -> 
C A 

CF tpi^r^y;^ 

CG =3X=3'— #^^D@ 

CH ;^ 

CI — h /^ 

CM > 

CN 

C U =^3: —^-5 

CY :V7'p;?; 

C2 'f-:^y^ 

DE KYiy 

DK — ^ 

E E h^r 
ES 



F I 




LT 


F R 




LU 


G A 




L V 


G B 




MC 


G E 


MD 


CH 




MG 


CM 




MK 


GN 






GW 




ML 


GR 




MN 


HU 




MR 


I D 




MW 


I E 




MX 


1 L 




NE 


I S 


T^^^V K 


NL 


I T 


y T 


NO 


j P 




NZ 


KE 




PL 


KG 




PT 


KP 




RO 


KR 




RU 


K Z 




SD 


LC 




SE 


L I 




SG 


LK 


y^y T 


S I 


LR 


SK 


LS 




S L 



y hr-T 

=^ :t — yU 



SN •fe^;tf>'U 

S Z ;^ !7 V? ^ > K 

TD ^-r-K 

T G K — =1'— 
TJ 

TM h/'U'^ > ^v?.^ 

TR hyw-=3 

TT h U -y-^' K • h^^=f 

UA ^^y^-r 

UG 

US pj^ll 

L'Z r:^X--<:i^;^^?> 

VN -yw-o^h-^J. 

YU ^^-zf-^^-y-fT 

ZW v^W^T'Ji 



wo 98/18301 



1 



PCT/JP97/03715 



■To K-^'+*- Kl 2li^^f-'i-*- Kl 1 cDtg®ic^«$nfcmm^ ^ ^ 1 3 

\z^^. Kl 1 J^mma^jj^g^igg^nso 

'^^(D% • mmSffi^ST'li K- ^ Kr^(^mm^M{S«^=3 4^ ^ ^ l 3 i: 
1 5 i:3t-7 T 1 6 t:^:^b?^<£{tniX3^j: ^T^it^o *ilft^ 1 

Wim Delbare. Louis Vandam 1^(4 -ELECTRO-OPTICAL BOARD TECHNOLOGY BASED 
ON DISCRETE WIRING", Proc International Electronic Packaging Conf..pp. 
604-618. 1991 {riJiNTelectro-opticalTh*- KOR®M»-Si^)3i:*n/c^i5[0 



wo 98/18301 



2 



PCT/JP97/03715 



CD ® ip^jM am^ ^ n fcifsfeiists t x 
::n(h<^±Btity r ^«omyiiif*j^^i-imm<oiinffh^mti>?>m^izm^Ltz 



wo 98/18301 

3 

z(D§hmiz^^^ ■ n^m^^^mwL(Dm^:f5Wi. uT^j^^T^-v^tr-^t^ : 

(b) ±td,mmMMiz^y T-i ^•^ium^'^tjit^ih. ity t-( ^^^mmcoj^mz 
^m-t^t^iz^ z<D^m^irift^y y<ir^mtim^\z%^m-^m^v. 

(c) ±u%mm(D±mizmmm^^mti>o 

zcD^BMiz^^^ ■ nnmmmmz^tiii. vm^mmfi-^m'^Ltzm^ 

m4iim2\zis\:}ri>z(D^m<D^ • n%M^Mm^M(Dmmmi:^^-r htzifxD 

mmmo 

lasiicoD^^m;?)^ • nmmmmmizmmr ^^y r ^ ^mmm^mfs. 
m7iim2 \z^ifi>n^i^i^^^^irm7- 1 \zi/^^ fzmwmo 



^^PCT/JP97/03715 



wo 98/18301 



# 

PCT/JP97/03715 

4 



nfcM^=i :^:^'^/^'i7v^y^33AScx3fe3;^;^^/^■^7v;>'y3lA {rii-en-e 

4^^'^'7^^y3 3B3S^aJ)fe3;^^i5':/^^/3 1 B;6*^«^nTi>5o 

fiSiisS1S20-i ® ^® li to /N y ^ 3 0 3&*1S&2 1 n ^p?? t3 g£?ij $ n T 

xo.;, h 30 A75*?^fiE:$nT*J!9s * fc/N-^ V^T 3 0 :^fSj®MS^TSP«w 
/N">i^y^5''3 0=SfV-9-*-:}-:- K20-l{C;^-;^3 OPT'S:Sf ?)fctocD@S«g|5 3 0 

Ii^c7){fe^ m^gPcft2 1 E fc||3g^nTO?>o 

ffi!lffi!iS'&Si52 7^^tTi>2)o v^f-rH- K20-lld:mmgB«SS2 



wo 98/18301 



5 



PC:T/JP97/03715 



(D^y 7^ ^<2 5F35-'*IE3?iItTSi63itn-Cfc»9> ^ ix h <Dl^miW^W,<r>l^m 

m2 2<D-'^(n>mzi^mnm2 3 -^m^hxi^^h. :i<7ymmmm2z\zity 7 
±^<^xir^m^h$>^o ftf^h. ^y 7 ^ ^<^i^iimmtm%i^x^m^nr 
(Disatmt^mm<^»^x^mmm2 5A^m^'r^o t^^oT. ^^$n/c5t 

y 7^ ^^2^¥ t%mMm2 5 A{r T3fe:7 r ^^^•iliiii2 SA^^isE^n^o 

(D'^nms\\t^mmzmm\^x^< ztt^x^. m^hxmmLtz^^(Dmm 
msi ^ v-»f-7f:- y2o-uz\^iixmmmm2 3\z^m^^^o %mMm2 5A 

^izx-yxmmms itmf^^ni^u'^*^^mMm2 5Axm^ ^>/J:l^J;^{3■r 

%mMm2 5A^mitLtz^mx^mmm2 5A<D±izmmm2 4^m'^^o 
mmm2 4:itmmmm2 2 tm-nM<^mmux < . ^(Dnmiznmmm^^ 
^-:ytmm^ti. ■i:(Dnmm^'i^-yi^J^'om2jS!.a^msxmLtzn'^^& 

^'3 3A(Dmmt^'^3 3T:mizmm^tix\,^i>o 
m6iim2\z)3i^ zm6-6iz^-r>tzmm(Dm^^i^^ n.iF-^sb2 1 Etm^ 



wo 98/18301 



6 



PCT/JP97/03715 



mmm2 1 t(Dm(Dmmtmeiz^^t^v}z^ji^-4-^-^v2 1 ii-^mif>^mi^^ 

9 lwi|6jg^M21Ai. 2IA2. 2IA3. 21A4i:^ c:n<=>CD*feijtii21Ai— 21A4®#^6Dr^fC 

j^fiS;$nfci2ii®^<*:2iBi. 21B2. 21B3, 2iB*tf}-i^>f£^^mmmmt^ti. cm 

^ <D iS-Baiji#i*2lBi ~21B4® ^SU S: jg^g irj© U T ;^ ^v- - * - >'V 2 1 H «r ^i*;|f|5 2 
1 Ct?aJ6'5c:<h{CJ; t)lif(i«l{w^i^$n5o M{Cj|^$n-i»m^=^a5ffi2 1 E 
t. #BSi!i#<*21Bi~21B4£DrBlliX^v-:^-A2 lH(^3©^f*gi52 1 CSriStT 

xmmm2 4r^w.m-t^*^. ttzimmw^^y ^ h u vi?*^-7 ^-jcj;ot,^2 

3fe-7 T-f /<2 5F©^«lc^i6?^fiS;-rs^il?f®S l©M^gJ^S^4 5" \::mm. 

t-^o ^7 T'f ^<25FO<®^ffiS 1 i:^25B. 2 4 A J; o T^KSi^^aS 2 6 

3fe-7 r ^< 2 5 F ® ffe;^<^S^® S 2 tigaiii^ 2 0 ® SSI® 2 7 A Jcaitfi $ S o 

C cD^ai® S 2 J; o xmmf^-^^ 2 7 5r^«S^T So r >f /N* 2 5 F li^aj 

-e^So fl?iJAIf200//m®:^^X^y ^)fe-7 r 1000*@;gCD 



^^PCT/JP97/03715 

WO 98/18301 

7 

iSasJClf 2 9 F ^^-t i,i^m:^ 2 9 -^cOf^M* /<- 2 9 ^^^^i^y 

^soizmmir^ho ^(Dmr^ifS-iz. »ai*/>*-2 9oTSi^a=SfSaLT k-^ 

2 5 G ^IC^Sai*/N*- 2 9 CDT®*^ ?'T:^{3iEg t /iiSillgrtfflS 2 9 GA* 

^^$nT*?^)> ^(Di^m^f^^2 9Git-7^-^^- v2o-i\zmm^nx\.^^m 

2 4 A, 2 5 BfCjf A^nri^'Bo ^n^3J:!9^ 3t7 r ^ /N*^?fei^2 5 G<DTi^ 

3t • mm^®'&Se!|Sa*S20-l<^f!J®{C|i3fe=i^^^ 3 l (D/N^-:^yy3 l A;5^^»9 
m^^ti. CO/NC^i? 1 AJC^fen;^^^ 3 1 tD:/^^'3 1 B%^*^2.c: 

^ICJ; T^/^*25Fli:3t•7 T^^<25F3i:A*3S«S$n^)o Ts CCOfilJiJ- 

J: • llm^i*@BifeS«^20-2{C||^L:^c3tIHllS^:^ !J^I3J03fellIB& <!:55*5t:7 r ^< 
25F3. 25F1. 25F2{r J; o T^J^$ tlSo 

I2I7JSia2{:ifcft5^M3^^^ 3 3 i:^\'>v'^^^3 0«:SI^SitijS^7-7f3 
/c^Sofl|it$r^1-o Sa*ltS20-lcDffilJ!it{cm^lBlSS*-'^«iilLfc2|cm^ >' K 

2 OL=^j^fiS:L> ccD^m^^^ K2 0 Lfcmm:^;^^ ^ ss^m^t^^^^^ 

^^^i^y^'S 3 AiZ^nL tzt^l^ 3 3 T tmUt ^ o ^T3 3 T l±^^^ 'J > ^' 3 

SAO p^mm t)-' h iS)it4g2o-io±T^ffi± »w jEs t T^di ^ n s o -^^ y y 3 

3 A 1^ T C 3 3 T tc ^ 3 3 B fwiSit fcl^i^ 3 3 V 5SrMM ^ -ti: S 
otllJitd: la 4 U 2 7 (C^i^f S 3¥:=i 4i ^ ^ t -i^CJ^gjc-r S c 

y K2 OM{c4^ffl<^j-{:f$nTi^-2>o ^iciffi?3 0 T (i^^':? y ^*3 0 
1*1 -e K-^:i^*- K20-2cDT*Sl35«®fw|9:lt^n^c^?2 0Ti:g^AibUTl^So 

?®^SE!isatg20-2$:^«t. cn<5^S?8c©3fe • mm?l«IEJit««20-2ir||^L/c3tIil 



wo 98/18301 



8 



PCT/JP97/03715 



{i3t7 T /\'25F2<D*(!iE^MlcR1§i)l*®i63t 1^ V X' 2 6 A !|rl9:»t o 
:l(D X^\zm%\^> y^2 Q A-km-^ ^ Z t\Z^^ ^ at7 r ^^<25Fia:25F2©3t«g 

nil omm^^^2Q<Dm(^^^mmm-^7^to z<omt:\i%y 7^ ^^^2 5 

^IS2 4 5r«^-tir-(:^^U^c>t^HI'i::^mX:g:T^ii2 6Blr?^^-r2)o -^7)^2 
6Bii^:7 r ^ /n* 2 5 Fco^igBTi^MiS® i; 0 ^ c t L !9 !I4$ 

f®^® S 1 JwStR^ -y+iS^JCio-C^JS^ "j^ -^mirZt\ZJ;:y)KMnm<D^ 
<D%t^m-h^-^^ ^<2 5F\Ztft^Xtf^-^. ■ttztam^-^t^Ztii^X 

mi 1 ^z^m 1 2 ammt^^^ 2 6 (o-s.\zm<^mmm^m-ro zomxitmm 
m2A^^m\.tzmzii2Ak (.mmtm) ^m^-t^o jL24rA^m^-t^m 
^cis^|J$n^c3fc7T^/^*2 5F'SrM^r•^BWt^ ^(D^wim^mm-r ?>o 

m 1 2C^-r J:o{c?L24 A;&y^2 5Bf^«r4 5;g<^^KI<r®2 6D^j#o/i3fe 
■7 r ^*/^*OB£^J;^lS](cSiN7'D XA;f^^J|i-/a y ^ 2 6 C'fe^*L> KMm2e 
Dlzj^^X^y 7 'i ^<2 5F(Dm^^'^^-^?>o 



nPCT/JP97/03715 
WO 98/18301 

9 

WL\.tz%y 7 ^ ^<m.mm 2 5 ^iftit. c T ^ -*sis:ii 2 5 \zmmLfz%y 

.X ^ y ^ 3 0 cD(4e-&^-tir*^-^B ir ^) . ^ n afe^^'^tt li- ^ o ^ t^'P 



wo 98/18301 



10 



PCT/JP97/03715 



^mmmts 

3. m^mi<D^' mmm^^mwzis^^x. ±^^y r y«D~mt^y r ^ 

tmntai^m^mLs ±$^Km^mit±mtfty T-(^«D--^t4r5' 
Lxn^^htz^mm^imt^^mMxioio 

4. m^m3<D^ ■ n^mtEMmmtz^^^x. ±u!^mMii±m^y r^^^^^ib 

5. m>^^3<Dit • n^mmiWimzts^^x^ ±mRmmi±imWi(D^y r 
^«D-t^tm^Lxma^?>-i$-oy:f^) X2.'j!k^mi^x$>?>o 

6. m^mi^5(D\.^-rnf)-(Dtit ■ n%m^mmm\zisi^x^ ±m^mm±izi5 
i^x±m^<Dmmi:m/oxp^miz^rii-^M}$.v. ±m^miztity r ^ ^-^d^w 



wo 98/18301 

11 

iij \zm^i^y xts^is: tt e n t o s o 

10. m^mQco^ ■ n^M^^mwzisi^x. ±$E.pmm<Dmmm'^^oymm 

(a) mmms.(D-:^(Dm\zmmn-^m.^hxmmnm-^w^j^\.. 

(b) ±.mmmnm\z%y T 4 ^^■^^m^'^Mh. ity r ^ ^^^mmcommz 

(c) ±m^mm<o±miz^mm^mmr^o 

mmxiz^-o xmmmt-<^^y r ^ ^<^mA.^m^ iz-btc-^xvmiim^L. 
z(Dvm(Dm^izX':>xity T-( ^^(Diii^m^y ^-^mtmntiii^mtL. ^ti 

45° izm^'fz^m^tL. Z(DRm®iZ^i)±myty r-( ^<^umir^^:^± 



PCT/JP97/0371S 



wo 98/18301 



PCT/JP97/03715 



1/10 




m 



wo 98/18301 



PCT/JP97/05715 



2/10 




PCT/JP97/03715 

3/10 





98/18301 



PCT/JP97/03715 



4/10 




5/10 



PCT/JP97/0371S 




wo 98/18301 



PCr/JP97/03715 



6/10 



«- CM fO ^ 

CD CD m CD 

in ou T- T- 

cvj oa cvj ru Osj cvj 




wo 98/18301 



7/10 



PCT/JP97/03715 




•wo 98/18301 



PCT/JP97/03715 



E11 



25 F 



24A 25B 




Eai2 



25 F 




>20-1 



26 D 26C 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP97/03715 



A. Cl^SmCATION OF SUBJECT MATTER 
Int, Cl^ H05K1/02 

According to International Patent Qassification (IPQ or to txitfa national daasification and IPC 



B. FIELDS SEARCHED 



Mioimum documeotatloo searched (classification tystem followed by classtficatioB tymboia) 
Int. Cl6 H05K1/02 



DocumentatioQ searched otlier than minimum documcatatioa to the extent that such documents are iaduded ia the fields searched 

Jitsuyo Shinan Koho 1926 - 1996 Jitsuyo Shxnan Toroku 
Kokai Jitsuyo Shinan Koho 1971 - 1998 Koho 1996 - 1998 
Toroku Jitsuyo Shinan Koho 1994 - 1998 



Electronic data base consulted during the intenatioittl aeareh (name of data base and, where piacttcable» search terms used) 



a DOCUNfENTS CONSIDERED TO BE RELEVANT 



Category* 


Qtation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP, 7-198973, A (NEC Corp.), 

August 1, 1995 (01. 08. 95) (Family: none) 


1-12 


A 


JP, 5-281429, A (Sony Corp.), 

October 29, 1993 (29. 10. 93) (Family: none) 


1-12 


A 


JP, 5-66312, A (Hitachi Cable, Ltd.), 
March 19, 1993 (19. 03. 93) (Family: none) 


1-12 


A 


JP, 4-51165, U (The Fujikura Cable Works, Ltd.), 
April 30, 1992 (30. 04. 92) (Family: none) 


1-12 



I ) Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general stole of the art which Is not ooosldefed 
to be of particular relevance 

"E" earlier document but published on or after the international filing date 

"L" document which may throw doubts on priority daiaa<s> or which is 

cited to establish the pubiicatton date of another citation or other 

special reason (as specified) 

"O" document reCerring to an ofat disclosure, use, exhibition or other 
means 

"P" document published prior to the iotcnatiooal filing date but later than 
the priority date claimed 



*T" later document published after the international fili ng date or priority 
date and nnt in conflict with the application but cited to understond 
the principle or theory underiyiog the invention 

**X'* document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is token alone 

documeat of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such dooiments, such combination 
being obvious to a penoo skilled in the art 

**& '* document member of the same patent family 



Date of the actual completion of the international search 
January 7, 1998 (07. 01. 98) 


Dale of mailing of the international scorch report 

January 20, 1998 (20. 01. 98) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/lSA/210 (second sheet) (July 1992) 



wo 98/18501 



PCT/JP97/03715 



8/10 



CX3 




I 

O 



wo 98/18301 FCT/JF97/0371S 

9/10 



m 9 







t rcr 

; ^ 


1 




25F2 
-^30 


//A 










r 



/ / / \ \ 

25F1 .81 25B 26A 24A. 

v== 

26 




BRIIttiH*^ PC' 



P 9 7/0 3 7 1 5 



A. 96m(oK-ri»»(oi^m (HBR»ff»« (i po ) 

Int.Cl* H0 5K 1/0 2 



iWSSrnofcft/Mesis^ (msiww^m (i po ) 

Int.Cl' H0 5K 1/0 2 



0*iailffl«f3g4i« 1926-1996^ 

B*ffl<iiM^ffl!grie^m 1971-199 8^ 

B;*:SSftllfflilfie<2^« 1994-1998^ 

H;t:H*fflj»f36»»<a« 1996-1998¥ 



S^W^-Cffiffl fHE{j:«fflUfc«8S) 



J p. 7-198973. A ( B ,0 1. SM. 19 9 5 

(0 1. 0 8. 9 5). (7r ^ y-Jfcu) 



J P. 5-28142 9, A (y=— »^^ftfc> 
(29. 1 0. 9 3), (7r5y— <CU) 



JP, 5-66312, 
(1 9. 0 3. 9 3), 



A (BScSllkttA^tt) 

(7t^ y— Jteu) 



jp. 4-51165, u mikn.m.m^^m 

(3 0. 0 4. 9 2), (7t? y-?iL) 



29. 10^. 1993 
19. 3.^. 19 9 3 
3 0. 41^. 19 9 2 



1-12 



1-12 



1-12 



1-12 



CD 

TLj ffi3fe«i±56icas*iijei-«,i:KXttte<oS:iK<D5ltT 
B« L < »±<tb,(D4§8iJ/j:aft«:«Si:-t-Sfcftlc§lffl-*-6 

roj pagic:j:5W^%, ftffl, S^s«Sftji*fi.-i-5S:» 



TTJ SISEl^llSBXttflEjfeB«^c<2^**i^fcScitt-cai)o-c 

rxj <t*{c:iiat«o*)5s:iifc-c*)oT, ^mxm(D?f-tT9&m 

ryj «ftcMigcr)*)6i:itt-cfcoT, ^8S:ft:»^tft!i<o m 

r&j ^-^N-?' V h 7 r 5 y 



0 7. 0 1. 9 8 



20.01 



.98 



P^S^RFffrr (I S A/J P) 
1 0 0 



4 E 



8 7 18 



03-3581-1101 3425 



«^PCT/ I S A/2 1 0 m2^—i^) (1 9 9 2^7.^) 



